This is the fourth of a series of articles on the planning and building of a new radiology department or the extension of an old one. While the series focuses on a radiology department, it will be of interest to anyone who is planning any part of a hospital, particularly in the detailed information about the planning process and the part to be played by hospital staff during the subsequent building and commissioning. (The first article in the series appeared in the January issue, p 40.)
D Wield RlBA Health Building Directorate,

Department of Health and Social Security
It is generally recognized that hospitals represent one of the more complex building types which architects encounter. The varying needs of the major departments, their interacting roles and the extensive engineering requirements combine to make this complexity inevitable: the radiology department is no exception. To achieve a satisfactory solution, in spite of these difficulties, it should be recognized that the whole sequence of events leading to the building of a new hospital is a matter of teamwork.
At the commencement of a capital project, an option appraisal based on service requirements and site considerations is carried out in consultation with the appropriate professional staff at local level. Approval in principle for the preferred option is then sought from DHSS by the Regional Health Authority (RHA) in accordance with the first stage of Capricode, which is the procedural framework governing health building schemes from inception to completion (see January JRSM, p43).
In the next stage, leading to the establishment of a budget cost, a project team is formed, preferably including some members of the appraisal team. It will normally have a planning doctor and nurse, an administrator, an architect, an engineer and a quantity surveyor. A development control plan is then produced, which takes account of whole hospital and departmental policies, which are developed in more detail at this stage, again in consultation with local interests, whilst site considerations and phasing requirements may well play an important role in the ultimate concept of the plan. It is vital that the planning of individual departments, which together constitute the first phase of a major development, takes sufficient account of the future needs of such departments, some of which may well be expanded in a later phase. Radiology facilities invariably form part of the first phase of a major development and therefore come into this category.
Once the development control plan has been agreed, together with the budget cost, detailed design may proceed and will be carried out by professional staff of the RHA or, under their direction, by private firms of architects, engineers and quantity surveyors. In the latter case, a design team is set up consisting of works professionals from the RHA and from the private firms employed. If the building scheme is not a major project, it may well come within the remit of the RHA, whilst smaller schemes, such as the extension of an existing radiology department, could be under the control of the District Health Authority.
As the needs of departments related to diagnosis and investigatory procedures develop and change, the ability to assess future requirements becomes increasingly difficult. What makes the planning of such departments even more difficult is the necessity for some of them to occupy 'prime' space in the hospital. The radiology department is certainly one of these: its relationship to the accident and emergency department and also to the outpatient department, particularly the fracture clinic, is of the utmost importance if a centralized service is to be maintained. Access from the wards, day treatment facilities and from the main entrance of the hospital is also a significant factor in the siting of the department.
However, whatever the size and complexity of the project, ifit is to be successful then the architect must be given a clear and concise brief; in order that he may assess appropriate space requirements and a proper workflow he must know exactly how the staff work, their precise requirements for carrying out that work and the needs of the patients. When dealing with a particular department, the project team will have specialist staff from the department co-opted on to it, together with specialists from elsewhere as necessary. It is appreciated that the staff of a department are not normally familiar with the procedures of planning a new department, nor the precise functions of many of the people involved. In addition, they may be so used to working in existing, and frequently unsuitable, accommodation that they may find it difficult to decide upon the exact way in which they would ideally like to work. Conversely, it must also be remembered that an architect may be unfamiliar with the intricacies of the working of such a department. It is largely a matter of communication: if everyone understands what the other person means, then the planning of a properly functioning department is more easily assured.
It will thus be seen that a number of choices are open to a project team in deciding upon how best the requirements may be met in accordance with an agreed operational policy. The use of Activity Data and the Design Briefing System should help to provide such information in a tabulated and concise form. Nevertheless, it should be appreciated that although an architect needs to be told in detail what is required, it is then his responsibility to put forward suitable solutions that comply with the particular brief that he has been given.
When dealing with a department such as radiology, it is important that the architect knows the area in which changes are likely to take place. The advent of daylight processing made quite a substantial difference to the functional planning of the department, not only by enabling the environmental working conditions of the staff to be greatly improved, but by providing more flexibility and convenience in the planning of processing facilities. It is now possible to locate automatic daylight processors strategically around the department adjacent to the diagnostic rooms which they serve: an eminently suitable solution for a linear type plan. On the other hand, a deep-planned department might well benefit from having two processors together in an open space, as opposed to being in a darkroom, to serve a greater number of diagnostic rooms.
The design and multiplicity of types of daylight systems now available, however, highlight the need for flexibility in providing space for them. The requirements for a dispersed system, with reloading facilities consisting of independent film dispensers, differ substantially from those for an integrated system, where the loading and unloading of cassettes is undertaken in the same unit as the film processing. Taking the point a step further, even integrated systems can vary to the extent that dimensional space requirements alter: what may seem a minor consideration to the users of the department could cause significant differences in the size and shape of the space needed.
But what of future changes? The most likely area of potential change is in the diagnostic equipment itself: it may well alter substantially in size as different types come into use. A project team will have to balance current needs with those of the future. There are varying schools of thought as to whether there should be a standard size diagnostic room or whether there should be different sizes: HN(85)1 indicates that, for costing purposes, two sizes have been used in assessing total departmental areas. Clearly, whatever decision is made, it could greatly affect the planning of the resulting department.
Once such rooms have been constructed, bearing in mind that their dimensions are just as important as their areas, it is very disruptive to change their size. Thus, some inbuilt flexibility to cater for the requirements of future changes of equipment is most desirable. HBN6 recommends that this flexibility should be incorporated in the construction of floors and ceilings of diagnostic rooms. Modular access flooring, when provided over that portion of floor normally occupied by the examination table, combined with additional ducts for cable runs, will give reasonable flexibility for the exchange of equipment. This flexibility will be greatly enhanced if the ceiling incorporates a modular structural grid for the support of ceiling-mounted equipment constructed in such a way as to enable tracks to be positioned where required, together with a suspended ceiling which allows light fittings and ceilings panels to be interchanged.
Another development which could cause quite radical changes in the planning of radiology depart-ments is the computerization of data storage, with computer terminals located in appropriate areas. The miniaturization or microfilming of films resulting in less storage space being required will also have an effect on planning. An administratively more compact and efficiently run department might well be a consequence of such developments.
In dealing with these problems, the possible necessity of phasing must not be forgotten: this is more easily achieved in a low-level linear development of two or three storeys than in a higher form of building. Another advantage of a linear plan is that the desirable provision of natural daylight to both staff work areas and to patients' accommodation is more easily accomplished. This principle is adopted in the DHSS Nucleus system for hospital building which consists of standard designs for many departments of a district general hospital, planned on a coordinated modular basis for easy assembly to form whole hospitals which are, however, unique in content, construction and appearance. In 1985 a design for an 'eight room' Nucleus radiology department was issued, based upon standards recommended in HBN6.
This particular design has the reception area as a focal point approached from two departmental entrances, one opening off the 'hospital street' and the other directly linked to an adjacent accident and emergency department. The most frequently used diagnostic rooms, with a fast rate of patient flow, have been located near to the main patients' waiting area, whilst those with a slower rate of patient flow have been placed further into the department. Similarly, the diagnostic rooms dealing with accident and emergency patients are situated as near as possible to the entrance from that department. In this context, thought must be given to the zoning of accommodation to be used on a 24-hour basis; apart from accident and emergency cases, some patients from wards will arrive during 'out-of-hours' periods. The Nucleus design thus described is one solution satisfying an individual set of requirements.
Once the brief has been established, the development control plan is considered in more detail: the various departments must be functionally integrated in accordance with whole hospital policy. In producing a sketch design, however, an architect will not only consider the purely functional requirements of the project: although the technical complexities of a hospital will absorb much of his time, there is no reason why health buildings should not be attractive visually, both internally and externally. It is at this stage that the architectural quality of the ultimate design will be determined. A 'pleasing' appearance, or whatever other attribute may be used, cannot be applied as a cosmetic afterthought: good design is an inherent part of the building and results from the creative ability of the designer. An aesthetically satisfactory design, creating a pleasant environment, will improve the morale of staff and patients and need cost no more than an unattractive one. The use of carefully landscaped courtyards, as incorporated in the Nucleus concept, can greatly enhance the design of the building.
Agreement of a sketch design is an important step, as the design must subsequently be frozen: changes of mind after this stage will lead to uncontrollable increases in the duration and cost of the project. The designers now proceed to the preparation of pro duetion drawings which entail every aspect of the design; bills of quantities are then produced and tenders invited from a selected list of contractors. Upon acceptance of a tender, building work may commence: a hospital contract, depending upon the size of the project, can be a complex operation requiring considerable management skill.
The purchase and installation of radiology equipment does not form part of the building contract: its choice should be delayed for as long as it is practicable in order that advantage may be taken to purchase the most up-to-date equipment available. The inbuilt flexibility of the diagnostic rooms, as previously recommended, should readily enable this late choice to be accommodated.
Before building work has been completed, it is necessary for a commissioning team to be constituted; its work includes the preparation of operational handbooks, test running of equipment and induction and training of staff in the efficient running of the new departments. However well a brief for a particular department is prepared and the resulting design meets its requirements, it will not operate efficiently if the staff are not familiar with the policies upon which the design is based.
(The foregoing section ofthis article is Crown copyright, 1986, and is published with permission of the Controller of Her Majesty's Stationery Office.)
CIRCULATION SPACE
Information about circulation space will be found in Health Building Note 40 of which the first two volumes were published at the same time as HBN6; Volume 2 is about corridors and movement within them, with many ergonomic drawings and useful information about widths. As with all Health Building Notes, these are available from HMSO for use by those both inside and outside the NHS.
The relevant paragraphs in HBN6 are 3.16, 3.20, 3.21,4.3 to 4.7 and 4.14; note particularly paragraph 3.21 and its reference to disabled persons. Apart from the legal requirements, many patients coming to the radiology department, particularly those from the fracture clinic, will be seriously disabled, hopefully only temporarily; the ergonomic drawings in Volume 2 of HBN40 show that the space for beds allows enough room for the disabled whether in wheelchairs or on crutches. Floors should be as flat as possible. Additional guidance will be published in Volume 4 of HBN40. The needs of the disabled will require further attention when planning the waiting areas.
Approach to department
In the section on 'Situation' (see March JRSM. p 175) the approach to the department was discussed in general terms. The following additional points should also be noted.
Clear signposting of the route to the department is essential, particularly for the benefit of patients who come from the main entrance, A&E department and outpatient department (most ward patients will be accompanied by staff). It is equally necessary to see that there is clear signposting for patients to find their way back or out. It may be helpful to patients to sacrifice clinical accuracy and use the term 'X-ray Department' rather than 'Radiology' or 'Diagnostic -Iournal of the Royal Society of Medicine Volume 80 April1987 241 Imaging Department'. Signposting will be part ofthe Whole Hospital Policy. The DHSS manual HTM 65 Health Signs will be helpful, and see para 3.20 of HBN6.
However hard one tries, it is impossible to see the hospital as a stranger would. In the first few weeks after opening, talk to patients and find out if they have had difficulties; with a lovely new or extended department you will have visits from colleagues from adjacent hospitals and they too can be very valuable sources of information. Any good plan will have a reserve of money to make possible corrections if working experience proves these to be necessary (but get your claims in early, for the reserve goes quickly).
Consider the approach routes with the mobility of patients in mind. Almost anything is good enough for fit people. But are there any steps that will force a long detour for patients in wheeled transport? Any nasty slopes?
The need for proximity to lifts has already been mentioned under 'Situation' (March JRSM). What doors are there on the various routes? These will be numerous in order to comply with Fire Regulations and can retard the flow of patients to the department, making it impossible to maximize the utilization of porters. The use of automatic-release magnetic door catches are discussed below under 'Fire doors'. It is essential to check corridor width, both outside and within the department. Wider corridors will be required on the approaches where traffic flow is likely to be greater and may include both large trollies for laundry and supplies and beds going to and from X-ray. This is discussed in HBN40, Vol 2:for example, a width of3.25 metres is recommended to allow a bed to pass a tug train freely and easily; 2.8 metres is 'possible but only with extreme care and is therefore not recommended'.
Main door
The need for width and ease of passage applies here also (see HBN40, Vol 2). The height of the opening must allow for mobile X-ray apparatus, as should all the major doorways in the department. Security requires that the door is lockable when the department is left empty at night; indeed all entrances should be lockable, those at the back being locked outside normal hours to prevent unauthorized access.
Circulation within the department
The statistics of the space provided indicate the importance of this function. In calculating the overall department area, no less than 36% is added to the room areas in HN(85)1 to allow for circulation plus walls and partitions (see January JRSM, p 41).
Provision must be made for all the side corridors, including those in such areas as the changing cubicles where the circulation space may actually be greater than the functional space. Recommended dimensions for circulation and waiting areas are given in Table 1 .
Approach to reception
Once the patient has passed through the main door. he/she is the total responsibility of the department. There is a duty to organize the entrance so that arriving patients go straight to reception and make their presence known; this duty starts at the planning stage. The layout should make the reception area obvious to patients as they come through the main door and it should be clearly signposted. Avoid any openings off the corridor between the entrance and reception; for example, an office door with the sign 'Registrar' will invite those who do not know the hospital service to take the wrong turning. A badly placed subwaiting area may result in unregistered patients sitting and wasting their time: one of us (DJM) remembers a notable occasion when a patient sat (without complaint) in such a subwaiting area from just after 9.0 a.m. until lunchtime, ignored by passing staff, until the department emptied for lunch.
Main corridor
For a clear idea of need it will be necessary to determine the traffic flows. The total space may seem generous at first, but there is never as much as will prove to be required. The width should be where it is needed, not wasted in little-used backwaters. Some functions are left 'in mid-air'. For example, patients undergoing barium follow-through examinations usually require a trolley for part ofthe examination. Should these trollies be put in the bed/trolley waiting area? This is usually at the wrong end of the department and is required for sick patients. Or should they be put in one of the subwaiting spaces? That, however, will be needed for other patients waiting for their examinations. The recovery bay is not overlarge and may be wanted for its 'true' purpose. Therefore these trollies will probably be put in the corridor, occupying space in an area of low traffic flow where one might otherwise have expected to 'save' width.
Width of main corridor:
This has to be decided early, but once decided it is unalterable because almost invariably its walls are structural. Almost any part of the department can be increased in size or its function changed to overcome deficiencies except the main corridor.
Here is a cautionary tale, in which all acted with good intent but with a very unfortunate result. During the planning of a new hospital, beds, trollies, etc. were considered and an X-ray corridor width of 1.98m was decided upon. In the time between planning decisions and the ordering of equipment, the nursing management changed from standard beds to the wider King's Fund beds -very much better beds with a good range of accessories for dripstands, traction etc. The change was not discussed with the radiology department, though even ifit had been, it is doubtful if the full implications would have been appreciated; further, would the nurses have accepted a refusal when the other advantages were so great? After opening, it was found that two beds could just pass each other in the corridor but only at the expense of damage to the plaster, particularly if one bed had traction apparatus on it; no protective strips could be fixed along the wall as it was such a tight fit. It was impossible for two beds to pass when both had attachments, so they had to be moved to the space in front of reception. All of which resulted in unnecessary movement of sick patients, a waste of staff time and frequent damage to the walls. As said earlier, all acted with the best of intentions. Can it happen again? Yes, unless care is taken. HBN40, Vol 2 gives invaluable advice. For two King's Fund beds (without attachments or attendants) to pass: 3.1 m where bed passing is frequent and/or important. 2.9 m where bed passing is infrequent and speed of movement is not significant. 2.7 m passing is possible but only with extreme care and is therefore not recommended. 1.6 m moving bed without side attendants or orthopaedic attachments; add 0.2 m for both. No passing possible.
Unless there are numerous bed parking bays with only short lengths of corridor in between, the 'no passing' width is not acceptable. Also it would leave no space for turning, e.g. into diagnostic rooms where doorways are a minimum width because of the weight of lead in the doors. Only short side corridors can be 1.6m wide.
In theory, one could conceive a situation where two moving beds both had attendants on both sides, thus requiring a corridor width of 4.4 m. However, if this were adopted the main corridor would take all the circulation allowance, and in practice the choice is likely to be between the first two widths quoted above. Note that these dimensions are 'without orthopaedic attachments'; it is rare for two beds in an X-ray corridor both to be moving, but attachments are common and many patients will have 'side attendants', though probably not on both sides of both beds. If one bed is stationary, 3.1 m will allow space for a reasonable number of'extras' and easy passage of the second bed, and space too for beds to turn into rooms and to turn around at the end of a cul-de-sac, All the dimensions quoted above are for clear width. Wall protection strips should be provided and additional width must be allowed for them, for radiators (see below under Heating) and for any other wall-mounted items.
Ifthere is space for a King's Fund bed, there will be more than adequate space for trolleys, for wheelchairs and for those on foot, including those using crutches. Such space will also be adequate for the passage of equipment during renewals.
If stores, laundry etc., are to be delivered by tugs towing trains of trailer trollies, these may require large amounts of extra space; as the department will usually form a cul-de-sac the train will have to be turned. This is better avoided, but check the Whole Hospital Policy.
Height: There must be adequate clearance for apparatus such as mobile X-ray machines to pass easily under the lowest part of the ceiling and its attachments, e.g, light fittings; note that paragraph 5.47 of HBN6 advocates a height that allows easy changing of tubes and bulbs, and so clearance under these will need careful checking. The doorways also need to provide adequate clearance, both the main door and those into any room opening off the corridor and likely to be used by high apparatus. Remind the planners that mobiles may be used in any X-ray room to help out if there is a breakdown.
Lighting: In HBN6this is well covered in paragraphs 5.47 to 5.49 and 5.53. Various levels of lighting will often be required: a high level will be wanted during daylight when the eyes are so adjusted, and is particularly necessary if part ofthe corridor has natural lighting; a lower level will be appropriate after dark. Furthermore, outside normal hours full lighting will only be required for the limited area ofthedepartment then in use; elsewhere there should be a low level of lighting rather than complete darkness, which tends to worry female staff when on duty on their own. It must be easy to regain full lighting should it be necessary to reactivate part of the department. To provide enough light to evacuate the department in a disaster situation, some of the corridor light must be on the standby emergency circuit; this will also provide light for access to the room and processor which are on the same circuit (see also article 2, February JRSM). The type of luminaires used should be carefully considered, for some patients will be lying in bed in the corridor and should not be disturbed by glare from the lights.
Power points: These should be generously provided along all the corridors. Power will be needed for cleaning and other routine purposes, and also for emergencies: when a patient collapses and the cardiac team is called, they will need the power urgently and will usually be strangers to the minutiae of the anatomy of the department. In our experience people collapse in corridors more often than in diagnostic rooms.
Heating: As most departmental corridors are 'deep' or totally enclosed, this is rarely a problem as heat comes out of adjacent rooms. If heating is necessary, care must be taken in choosing the type of radiator and its position so that it does not interfere with circulation: 'old-fashioned' radiators can take up Journal ofthe Royal Society of Medicine Volume 80 April1987 243 as much as 150mm of valuable width, which can be particularly awkward at corners or opposite doors where beds are turning.
Ventilation: Internal corridors will need some form of artificial ventilation. Usually extract ventilation is sufficient, drawing air out of adjacent rooms, but with positive pressure near toilets.
Flooring: A smooth, durable floor which is easy to keep clean is an obvious requirement. As with the rest of the department, it should be light in colour to make it easier to see dropped X-rays. Remind the architect that the mobile X-ray apparatus will have to go along the corridor at times; this has a heavy wheel loading and the appropriate floor strength is required. The same strength is required for any service covers (see below).
Service access: This should be kept to a minimum where regular access is required because it interferes with the flow of work; however, it is more acceptable in the corridor than in a diagnostic room. Every effort should be made to avoid having a drain situated under the corridor; the passage of heavy traffic and the need for strong covering panels is noted above.
Unless the drains are of very generous dimensions, it is inevitable that blockages will occur and the process of relieving these can be time-consuming, with the opened access obstructing the passageway, interfering with surgical cleanliness and causing smell.
Wall and corner protectors: These must be provided. Every corner or bit of wall that can be damaged by passing trollies or beds will be so damaged, as will other parts not envisaged: trollies and beds are very difficult to steer. It is much better and, in the long run, much cheaper to provide the protection before the damaging bump rather than after the repairs have been completed. Paragraph 69g of HBN40, Vol 2, emphasizes the need for such protection and for reserves to be available for deficiencies. Door edges are the commonest site of damage and their protection is to be encouraged; metal rather than plastic should be used around the doors of X-ray rooms to avoid a gap in radiation protection.
Fire extinguishers: There are conflicting needs here. Whilst they must be readily available and easily seen, they must not be placed where they impede the passage of beds and trollies. They should also be out of sight of merry Saturday night revellers who have accompanied their friend to X-ray.
Fire doors: Unless the corridor is very short, fire doors will be required to try to reduce the speed of spread if a disaster occurs. They can interfere with the free flow of beds, trollies, walking patients and staff. Undoubtedly the least unacceptable are doors with electromagnetic door catches which hold them wide open during normal working, being released automatically by fire-alarm or other programmed signal. The surround will jut out into the corridor and the door will take up space even when folded back.
Layout ofcorridors
One of the difficulties in running any department is to keep all the activities under observation. To give proper privacy to patients, much ofthe activity has to be 'out of sight', but as much as possible should be where it can be seen. The manager, in particular, needs to see as much as possible of staff and patient activity. Receptionists will be on the desk during 'office hours' and can be the 'observers' of the department, ready to aid or summon aid for patients or staff in difficulties; it is very embarrassing if a patient collapses and all aid is provided by other patients (none from staff as they had not seen the collapse). Security is always a matter of concern in hospitals, and theft is far more likely to occur in quiet places. For these reasons, it is desirable that main corridors be visible along their entire length from the central point. Side corridors and corners half way along main corridors will inevitably preclude supervision of some of the activity, so they should be avoided as far as possible.
Side corridors
As mentioned earlier, although a clear Operational Policy is required at all stages of planning, the plans themselves will influence the Policy which then has to be adapted as further information becomes available. Side corridors are a good example, because as planning proceeds the simple straight corridor concept will be less and less tenable. Side corridors will vary from a metre up to many metres in what is almost a subdepartment; from a width adequate for walking staff to one that allows two beds to pass each otherenough indeed to be a subwaiting space for beds. Those corridors leading to offices and to the staffroom may need to be wide enough to accommodate people looking at noticeboards, e.g. staffrotas. But consider the width carefully, for although initially there may seem to be plenty of space for circulation, by the time planning reaches detail there may not be much left! All the other design points for main corridors will apply here.
WAITING AREAS
In all departments there will be one large waiting space by the main reception and, except in departments with only 2 or 3 rooms, smaller subwaiting areas around the department where there is a need and space can be found. All waiting areas should be pleasant to sit in and wait, light and airy with comfortable chairs and book/magazine racks. To try to keep it tidy, distinctive rubbish bins should be provided -distinctive to make them easily seen and to discourage improper removal, probably part of a general Whole Hospital Policy. Toilets should be located nearby and clearly signposted. All areas should cater for the needs of the handicapped. The special provisions required in waiting spaces for patients having isotope examinations are discussed further in a later article.
Main waiting area
This will be close to the main reception desk so as to be under observation; a loudspeaker may be needed for the receptionist to call patients. If possible there should be natural lighting and ventilation to avoid any feelings of claustrophobia. Ifadjacent to a courtyard, consider the possibility of a door to allow people to sit out in the summer, but not so far away as to be out of hearing. The colour scheme should be light and cheerful, preferably with a few paintings, photographs, etc., hanging on the wall. Drink or food dis-pensers may be appropriate in other waiting areas, but should not be provided in X-ray because many patients will be 'off food' either prior to an examination or because an anaesthetic may be needed. As many patients and/or relatives will be there unexpectedly, a telephone will be much in demand; an 'outgoing only' payphone is recommended, with a direct line to the public exchange, and should have reasonable privacy without requiring a hood.
A special part of the main waiting area needs to be set aside for children; the department will be a lot quieter if they have something to do.
Equipment: A schedule of equipment is given in HEqN6, para 26.3.4. Chairs should be 'comfortable upright'; hopefully people will not be there long enough to require the recommended lounge-type seats which take up a lot of space. Ergonomic drawings in HBN40, Vol I, show the space required.
Flooring: A carpet-type floor covering is better here than a smooth covering such as vinyl, which may be more durable and easier to clean but is 'cold'.
Space:
The only scheduled space is given in HN(85) l, and summarized here in Table 1 .
Circulation:
The traffic flow to and from this area will be great. Are the entrances big enough? Is there adequate space for people to move about, including those in wheelchairs? Is there enough width for those on crutches?
General: Many points made in the section on corridors apply here also (see paragraphs from 'Lighting' through to 'Wall protectors'). Fire extinguishers are better avoided in the waiting space itself because of the possibility of misuse, but obviously should be nearby.
Fire exit: At times the waiting room will be crowded and most people will be strangers, so it is most important to consider the exits carefully, looking in two directions to give an escape route irrespective of the position of the fire. Are the exits from the waiting room adequate or could they be blocked? The main entrance is one obvious route. If a courtyard is present, could this be a useful escape route? The back 'entrance' to the department may be another.
Good signposting is needed, and there must be adequate notice of the procedure for the benefit of strangers, but not so overpowering as to worry patients, many of whom will already be agitated.
Toilets:
In a small department these may be centralized, but in most departments there will be toilets for patients and relatives opening off the main waiting space or very close to it, and clearly signposted. As elsewhere the needs ofthe disabled require particular attention.
Subwaiting areas
It is unavoidable that patients will have to wait at times during their progress through the department. Conveniently situated subwaiting areas are essential, otherwise patients and staff will waste time moving to and from the main waiting area. These areas need to be between the diagnostic rooms and the changing cubicles; after changing and moving to the subwaiting area, the patient will be called by the radiographer into the diagnostic room. For patient convenience, numerous small areas are better than a few large ones. Space should be allowed for wheelchairs, trollies and beds to be parked, either in the subwaiting area or in the adjacent main corridor.
Children can be a problem; if they are concentrated in one area, this can be properly equipped, but they will want all the facilities of the department and it is unlikely that concentration will be possible. Most subwaiting areas will be too small to allow much more than a few books. All one can suggest is that efforts are made to reduce the waiting time of children to the minimum; few other patients will object to their jumping the queue.
Size
Paragraph 4.14 of HBN6 suggests one subwaiting area for every 2 rooms; that for A&E is included in the same paragraph. HN(85)1 lists the two separately, but the total number of subwaiting areas related to the total number of rooms suggests that the A&E one should be included as an ordinary subwaiting area if there is no need for a special one on a link with A&E or beside an entrance designated for A&E. An area of 11 m 2 is recommended for the standard subwaiting area and 15 m? for A&E (see also Bed and trolley bay There will be some very ill patients coming to this bay and also some who only remain in bed because they are on traction. The needs of the seriously ill are discussed below; the others will not require anything special. There should be adequate provision of curtains for those who are very poorly, both for their own privacy and to avoid upsetting other patients and relatives; remind the planners that after a road traffic accident some people are quite horrendous in appearance. There needs to be generous room around all the bed spaces in this bay; many patients will have drips running and/or continuous nursing care, and will often be accompanied by relatives for whom sufficient chairs should be available.
An early decision is required on the level of support service to be provided: piped oxygen, piped suction? Storage space will be required for patient support equipment, urinals and vomit bowls, emergency dressings, additional blankets, etc. The cardiac arrest trolley and a drug cupboard with the likely emergency drugs should be nearby, though not actually in the bay.
To make it as easy as possible to book in sick Journal of the Royal Society of Medicine Volume 80 April1987 245 patients, the bay should be near the reception desk and should have an opening for the receptionist to come to the patient. The use of the bed-bay at night will have an effect on its layout. If the department's trollies are parked here, part of the bay will be inoperative and this must be allowed for, particularly with regard to service outlets. Alternatively, other space should be provided for trollies.
A&E waiting area
The relative positions of the A&E and radiodiagnostic departments were discussed in the third article (March JRSM). The layout chosen will determine whether a special A&E waiting area is needed either on a special link or beside a designated entrance, or whether a subwaiting area near the rooms used for A&E work is adequate. Size is discussed above under 'Subwaiting areas' (see also Table 1) .
Ifit is on a link it should ideally be under the observation of both A&E and X-ray staff because for much of the time the duty radiographer will be inside the X-ray room. One can expect that on a link the life support needs will be met from A&E, but ifnot linked special provision is mandatory because patients with head and other injuries can deteriorate rapidly.
Compared with a standard subwaiting area, note that: (a) The main bed/trolley bay may be some distance away and so its facilities may need to be duplicated, e.g. curtains provided to partition off some patients. (b) Many people will be in wheelchairs and so there should be a higher ratio of circulation space to number of seats. (c) Toilets need to be nearer and more easily accessible. (d) Children are likely to be even more of a problem than in a standard subwaiting area and it is more important to have a suitable small play area. (e) With many people coming literally off the road, the floor needs to be easily washable -certainly not the carpet suggested for the main waiting area. if) If remote from the main reception desk, a small dedicated one may be needed; as no space is provided for this, it will be deducted from that allocated for the main reception. (g) A telephone for patients is needed if the main waiting room is far away.
HEqN6gives an equipment schedule (para 27.3)for A&E reception, A&E waiting area and A&E wheelchair and trolley bay, which is obviously intended for directly linked departments. However, the only space provided (and costed) in HN(85)1 is the 15 m 2 for the A&E subwaiting area -a very crowded area! (All correspondence to D J Manton, Frimley Park Hospital. Camberley, Surrey GU16 5UJ. Reprints are not available)
